Application of EMA-qPCR as a complementary tool for the detection and monitoring of Legionella in different water systems.
Legionella are prevalent in human-made water systems and cause legionellosis in humans. Conventional culturing and polymerase chain reaction (PCR) techniques are not sufficiently accurate for the quantitative analysis of live Legionella bacteria in water samples because of the presence of viable but nonculturable cells and dead cells. Here, we report a rapid detection method for viable Legionella that combines ethidium monoazide (EMA) with quantitative real-time PCR (qPCR) and apply this method to detect Legionella in a large number of water samples from different sources. Results yielded that samples treated with 5 μg/ml EMA for 10 min and subsequently exposed to light irradiation for 5 min were optimal for detecting Legionella. EMA treatment before qPCR could block the signal from approximately 4 log(10) of dead cells. When investigating environmental water samples, the percent-positive rate obtained by EMA-qPCR was significantly higher than conventional PCR and culture methods, and slightly lower than qPCR. The bacterial count of Legionella determined by EMA-qPCR were mostly greater than those determined by culture assays and lower than those determined by qPCR. Acceptable correlations were found between the EMA-qPCR and qPCR results for cooling towers, piped water and hot spring water samples (r = 0.849, P < 0.001) and also found between the EMA-qPCR and culture results for hot spring water samples (r = 0.698, P < 0.001). The results indicate that EMA-qPCR could be used as a complementary tool for the detection and monitoring of Legionella in water systems, especially in hot spring water samples.